Characterization of human poly(ADP-ribose) polymerase with autoantibodies.
The addition of poly(ADP-ribose) chains to nuclear proteins has been reported to affect DNA repair and DNA synthesis in mammalian cells. The enzyme that mediates this reaction, poly(ADP-ribose) polymerase, requires DNA for catalytic activity and is activated by DNA with strand breaks. Because the catalytic activity of poly(ADP-ribose) polymerase does not necessarily reflect enzyme quantity, little is known about the total cellular poly(ADP-ribose) polymerase content and the rate of its synthesis and degradation. In the present experiments, specific human autoantibodies to poly(ADP-ribose) polymerase and a sensitive immunoblotting technique were used to determine the cellular content of poly(ADP-ribose) polymerase in human lymphocytes. Resting peripheral blood lymphocytes contained 0.5 X 10(6) enzyme copies per cell. After stimulation of the cells by phytohemagglutinin, the poly(ADP-ribose) polymerase content increased before DNA synthesis. During balanced growth, the T lymphoblastoid cell line CEM contained approximately 2 X 10(6) poly(ADP-ribose) polymerase molecules per cell. This value did not vary by more than 2-fold during the cell growth cycle. Similarly, mRNA encoding poly(ADP-ribose) polymerase was detectable throughout S phase. Poly(ADP-ribose) polymerase turned over at a rate equivalent to the average of total cellular proteins. Neither the cellular content nor the turnover rate of poly(ADP-ribose) polymerase changed after the introduction of DNA strand breaks by gamma irradiation. These results show that in lymphoblasts poly(ADP-ribose) polymerase is an abundant nuclear protein that turns over relatively slowly and suggest that most of the enzyme may exist in a catalytically inactive state.